Neuropharmacological correlates of the motor syndrome of the genetically dystonic (dt) rat.
The research program described here has focused primarily on identifying sites of dysfunction in the central nervous system of rat mutants described as dystonic. The evidence strongly favors the position that there is a defect in the cerebellum of the dt rat. At present it seems reasonable to propose as a working hypothesis that there is a defect in the Purkinje cells that renders these neurons less sensitive to the excitatory neurotransmitters released by the climbing and parallel fibers. The finding that an abnormality in GAD activity in the deep cerebellar nuclei is relatively localized when first detected but spreads over time as the motor syndrome intensifies may indicate that there is a progressive decline in the function of the Purkinje cells. The fact that electrophysiological techniques detect a mixture of relatively normal and abnormal Purkinje cell activity in animals with advanced symptoms is consistent with such a proposal. Finding significant abnormalities in the cerebellum of the dt rat does not necessarily mean that this is the site of the primary defect responsible for the motor syndrome seen in these animals. We have failed to detect any signs of dysfunction in the basal ganglia, the presumed locus of a defect in human torsion dystonia. However, our investigations have been limited almost exclusively to the striatum. Thus, the possibility of defects at other sites, such as the globus pallidus or thalamus must be considered. Although we have not yet demonstrated that the abnormalities detected in the cerebellum are causally related to the behavior of the dt rat, the behavioral syndrome is consistent with a cerebellar defect. It has been suggested that the cerebellum is important for the continuing calibration of coordinated motor behavior. Important observations on the effects of cerebellar lesions have come from the study of the oculomotor system. Lesions in the cerebellum have been shown to eliminate the ability to recalibrate the saccadic eye movement system and to destroy the adaptive plasticity of the vestibulo-ocular reflex A cerebellar defect could result in a failure in motor learning or in the calibration of motor systems that must take place as the rat pup masters adult patterns of locomotion. We note that lesions of the climbing fiber system with 3-AP lead to some of the same biochemical effects seen in dt rats but do not produce an identical behavioral syndrome.(ABSTRACT TRUNCATED AT 400 WORDS)